Abstract Monostotic Wbrous dysplasia of the spine is a rare entity. Only 26 cases, of which 11 were located in the cervical spine, are to be found in the literature. We report a 56-year-old male patient with cervicobrachialgia of half year's duration. Radiographs showed a diVuse destruction of the vertebral body and the spinous process of C 4 . A biopsy of the spinous process conWrmed histopathologically a Wbrous dysplasia. Due to minor symptoms, no surgical treatment was performed or is planned unless in case of increasing pain, an acute instability or neurological symptoms.
Introduction
In 1938, Dr. Lichtenstein evaluated a number of cases presenting with multiple osseous lesions, introducing the term of the polyostotic dysplasia to the medical community [9] . In later studies, especially in 1942, Lichtenstein and JaVe reported about the aVection of single or multiple bones [10] .
Fibrous dysplasia is a benign aVection of the skeleton consisting of one or more foci composed of cellular Wbrous tissue containing irregular bone trabeculae leading to a distortion and structural weakness of bone [3, 9, 10, 21] . It is usually considered to arise from congenitally disturbed tissue development and may occur monostotic or polyostotic. Monostotic Wbrous dysplasia can be found in every part of the skeleton, but predominantly in the jaw bones, ribs, femur and tibia [18] . Rarely, with about 1-5%, Wbrous dysplasia can be found in the spine [3, 4, 21] .
The following is a case report of a patient with monostotic Wbrous dysplasia aVecting the fourth cervical vertebra. Of the 26 cases reported in literature, only 11 patients (excluding our case) were documented with Wbrous dysplasia of the cervical spine.
Case report
A 56-year-old male patient presented to us due to his cervicobrachialgia of half year's duration. At the time of examination there were moderate complaints of neck pain radiating to the right shoulder. The patient told about acute pain in his neck and right upper arm 6 months ago requiring morphine analgetics. Because of the regression of this acute pain, further evaluation was postponed and the patient resumed to work after a short interruption. Due to the ongoing pain he was referred for further evaluation. Clinical examination revealed no abnormal status except tenderness of the paravertebral muscles. The results of laboratory examinations and skin pigmentation showed no pathology.
Radiography of the spine showed a lytic and cystic destruction with diVuse expansion of the vertebral body and the spinous process of the fourth cervical vertebra (Fig. 1) . CT scans and MR imaging conWrmed the above-mentioned Wndings with no cortical destruction and no extraosseous, soft-tissue involving process (Fig. 2) . Radiological Wndings suggested diVerential diagnosis including bone cysts, Wbrous dysplasia, osteoblastoma, histiocytic Wbroma, low-grade Wbrosarcoma, enchondroma, metastases and chronic infection (Figs. 1, 2, 3) .
Based on the radiological Wndings a biopsy of the spinous process was performed and conWrmed histopathologically as Wbrous dysplasia. Details showed a stroma, being rich in plump Wbroblasts with formations of osteoid substance not assuming the aspects of osteoblasts. Bone trabeculae presented in a uniform and woven structure with no atypic cells or mitotic hyperactivity (Fig. 4) .
Clinical, radiological and especially the histopathological Wndings were those of Wbrous dysplasia. Six months later, clinical examination again showed no abnormal status. The patient reported about only minor pain and radiological Wndings revealed a consolidation without progression of the Wbrous dysplasia (Figs. 5, 6 ).
Due to minor symptoms no surgical treatment was performed or is planned unless in case of increasing pain, an acute instability or neurological symptoms. 
Discussion
Fibrous dysplasia of the skeleton, congenital and similar to hamartomas, is an intraooseus neoformation of a Wbrous tissue, which may be monostotic or polyostotic [3, 6, 9, 10] . Medullary components are replaced by Wbroplastic tissue. Skeletal lesions may be associated with skin pigmentation spots. Together with early skeletal maturity and (in females) precocious puberty, this association is known as Albright's syndrome [1, 11] . Other associations may be hyperthyroidism, diabetes mellitus, renal and cardiovascular anomalies. In agreement with its congenital nature, Wbrous dysplasia begins during early childhood and is therefore relatively often recognised in younger age [3, 9, 10] . It accounts for about 5-7% of benign bone tumours. No bone is immune to Wbrous dysplasia. There is a predilection for the femur, tibia, maxillary bone, humerus, ribs and iliac bone [3] . After cessation of bone growth, Wbrous dysplasia usually tends to be exhausted. A progression after having achieved adult age is a rare occurrence. However, passive progress is possible due to continuing degenerative changes in bone. The insurgence of a sarcoma on an area of Wbrous dysplasia is a rare occurrence, and seems to be less than 1% of all cases [3, 8, 18] . Vertebral involvement in Wbrous dysplasia is extremely rare, especially in monostotic variants of the cervical spine [2-4, 6, 14] . Table 1 gives a summary of the cases of Wbrous dysplasia of the cervical spine found in literature. The 11 cases being reported separate into seven monostotic and four polyostotic variants.
The vertebral body is aVected most frequently. However, the vertebral body has, in comparison to the other parts of the vertebra, the biggest amount of cancellous bone. Due to their close relationship to the vertebral body, involvement of the pedicles has been described in nearly all cases of body aVection [5, 7, 12, 13, [15] [16] [17] [19] [20] [21] [22] . It could therefore be a possibility that Wbrous dysplasia in the spine starts in the vertebral Fig. 4 Histological imaging of the biopsy taken from the fourth cervical vertebra. Bone trabeculae presented in a uniform and woven structure with many plump Wbroblasts, few mitoses and no osteoblasts Fig. 5 Lateral view of the cervical region after 6 months still showing expansion and cystic degeneration of the fourth cervical vertebra. In comparison to the earlier radiological Wndings (Fig. 1 ) an organisation and consolidation of the Wbrous dysplasia can be seen. The degenerative changes still provoke only minor symptoms body and then continuously expands, via the pedicles, into the vertebral lamina and spinous process.
In the reported cases of Wbrous dysplasia of the spine there is an expansion in nearly all parts of the vertebra (Table 1) . Exceptions are found in older cases when only conventional X-rays were available for diagnosis. Therefore, it seems that Wbrous dysplasia of the cervical spine does not aVect only one part but the whole vertebra.
Constellation in the case presented here is the same with an aVection of the vertebral body, the pedicles, the lamina and the spinous process of the fourth cervical vertebra.
Fibrous dysplasia usually starts in early childhood. After puberty, dysplastic areas rarely expand. In general, the progression of the skeletal lesions tends to be exhausted once adult age has been achieved. Therefore, cases with older patients getting symptomatic, especially those involving the spine, are rare. Only few cases of new foci of Wbrous dysplasia in adult have been described [3] . It still remains unclear whether those new foci are de novo lesions or based upon secondary, degenerative changes in bones. However, adult patients usually are not getting symptomatic due to the Wbrous dysplasia but the degenerative changes of the aVected motion segment. Respecting the age of our patient, he is the oldest reported with having Wbrous dysplasia of the cervical spine.
Diagnosis is diYcult in adult patients. Main diVerential diagnosis includes metastatic lesions, bone cysts, enchondroma, histiocytic Wbroma and malignant primary bone tumours. Clinical and radiological Wndings are often not speciWc for Wbrous dysplasia. Tomography is important but cannot replace histopathology. The histological examination is essential. Stroma shows Wbrous tissue with plump Wbroblasts and forma- [3, 18] . Histopathologically, these low-grade tumours show more and especially atypic mitoses, and furthermore atypic Wbro-and osteoblasts. Biopsy is unabdicable to isolate the abovementioned diVerential diagnosis and clear the way for exact diagnosis of Wbrous dysplasia. Meanwhile genetic assessment allows for a deWnitive diagnosis by checking for the GS-alpha mutation.
Whether treatment of Wbrous dysplasia in cervical spine is necessary is controversial [5, 7, 12, 13, [15] [16] [17] [19] [20] [21] [22] . If there is a mechanical reason for the pain or even a compromise of neurological structures then a surgical intervention is indicated. DiVerent ways are described, such as arthrodesis, laminectomy, corpectomy and local excisions. Due to diVerent expansion of Wbrous dysplasia there is no gold standard in operative treatment existent up to now. Each treatment should be oriented towards symptoms. A non-operative treatment can be followed as long as there are only minor complaints and no compromise of neurological structures.
The initial symptoms of our patient showed signs of instability. After 3 months, the vertebral body collapsed to a certain extent and regained stability (Fig. 6 ). After 9 months, the patient showed a consolidation in the clinical and radiological Wndings of the cervical vertebra. With having only minor complaints and no compromise of neurological structures operative treatment is not planned and not indicated at the moment.
